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Foreword 


^■HE SCIENTIST AND MATHEMATICIAN of tomorrow 
| will come from the high school students of today. It is 
important to appraise this source of our future scientific man- 
power from trine to time, l>oth to note the trends and to judge 
the effectiveness of the efforts being made to bolster the de- 
fense, security and future welfare of the Nation through the 
improvement of science and mathematics courses in our public 
high schools. 

Biennially, since 1954, the U.S, Office of Education has 
obtained information on the offerings and enrollments in 
science and mathematics in the public high schools of the 
United States. The first study was published as Pamphlet 
HR, and the second as Pamphlet 120. These studies were 
widely distributed. That they served to meet a definite need 
was attested by letters received from many users. It is hoped 
that the present study, which summarizes the offerings and 
enrollment data obtained for the school year 1958 59, will he a 
significant addition to the series. 

The authors wish to give special acknowledgment to the 
excellent work of Mrs. Mary W. Dinota and Mrs. Edith Mc- 
Guinn, Research Aides, in the. preparation of this report. 

E. Gi.enn* Feathehston, 
Assistant Commissioner, 
Division oj State and Deal 
School Systems 

n 


J. Dan Hull, 

Director, 

Instruction, Organization , 

and Services Branch 
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litradictlu 


The last U.S. Office of Education publication on public high schools 
offerings and enrollments in science and mathematics reported data 
for 1956. 1 The 1958 data, used for the present report, show that 
during the intervening years the total enrollment in grades 9-12 of 
these schools increased from 7.3 million to around 7.8 million. 

With tho science frontier expanding at the ‘accelerated pace by 
which new knowledge is being discovered, the demand for an increas- 
ing number of competent scientists and mathematicians creates a 
crucial problem of deep consequence to the national security. The 
degree to which this critical need can be met iu the future is partially 
reflected in the extent to which present public high school pupils are 
studying the courses offered in science and mathematics. 

On still another front, the impact of science and technology has^ 
constantly increasing influence on the lives of average citizens who 
will not become scientists or mathematicians. They will, however, 
need to understand increasingly complex concepts in order to read 
intelligently the daffy press and the periodicals, which constantly 
allude to new discoveries and applications of science, tor another 
thing, automation is affecting labor in most industries. Thus it 
seems almost imperative that more and more young people should be 
studying science and mathematics irv v order to provide the level of 
scientific literacy to be demanded of an informed citizenry. 

The critical nature of these problems and their implications for the 
future well-being of the Nation have been recognized in many quar- 
tersi Professional organizations have prepared reports, the Con- 
gress has appropriated many millions of dollars, and industry and 
other sources have contributed liberally for the purposes of strength- 
ening the offerings in high school science and mathematics and at- 
tracting young people to study in these areas, both for special and 
general education. 


i iw«wn KmumUi E and Ellsworth 8, Obornn. Of trim* *nd BnraUmnU In ScUnee and Malktnatka 

«.’££* TgLujm (Wlot No. I*. V 8 p ?[TX 0 lS* 1 U. 

Ofies of EdaesUon. Wsshtofton: U.S. Government Printing Office, 1M7. Ml 
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New Program 

The financial support from the Congress and from industry and 
numerous foundations has made possible many new programs de- 
signed to alleviate the problems mentioned above. This Nation’s 
future security may well be determened by the success of these pro- 
grams m producing the scientists and the informed public needed in 
the years immediately aheadv Among the programs the following 
should be mentioned. . 

To improve teacher competence —The Federal Government through 
grants to the National Science Foundation has been providing funds 
annually since 1957 to support a variety of programs intended to 
unprove the competence of high school and college science and math- 
ematics teachers. These programs are conducted as summer and 
academic-year institutes by colleges and univfcreities scattered over 
the Nation. During the summer of 1959 there were 350 such insti- 
tutes enrolling more than 18,000 teachers. In the school year 1959— 
60, there were 32 academic-year institutes. The National Science 
foundation also supports a Fellowship Program for science and 

mathematics teachers as well as a variety of other inservice training 
programs. * 

.i To J mprov i e facilities, equipment, and teaching aids.— Title III of 
e National Defense Education Act* provides funds to local school 
syB terns through State departments of education for remodeling facili- 
ties on a minor scale and for purchasing equipment and modern teach- 
ing aids for loth science and mathematics. This endeavor will tend 

to decrease one of the most troublesome blocks to effective teaching, 
especially in science. 6 

vf^n ?then C ° nSU,ta j nt * nd 8D P erTisor J programs.— Before 1958, 
when the Congress passed t he National Defense Education Act, fewer 

than five State departments of education had consultant personnel for 
science andM mathema tics. This new legislation makes money avail- 
a le to States for employing supervisors in each of these fields. As a 
esult, more than 40 of the States currently have such personnel 
1 h^e supervisors should aid substantially in the long-range improve- 
ment of science and mathematics teaching 

*° f *" c « c,ubs «<! *<«»« fairs. — No .ingle force 

with a potential tor improving the future manpower situation in 

cience and mathematics has grown so rapidly in recent years ss that 
of science youth activities- clubs, fain,, . nd the like. The* have 
developed in every State as well as in the territories. The National 
Skienee Foundation has sopported the movements for several yearn 
thr ough gr ant, to Science Service, Inc., which manages the Science 

needs; »od for other jiurpoa** ” 728t*t. 1580 °* ednosUon*! profrara* to meet orttlosl netlopsl 
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Clubs of America and the National Science Fair International. The 
National Science Foundation also makes grants to selected colleges for 
summer science and mathematics institutes for able young peoplo. 

The 85th Congress passed the Wright bill 8 which made moneys 
available to the U.S. Office of Education to further strengthen the f 
science youth activity movement over the country. . ^ - 

To strengthen the curriculum.— State and local programs under- 
taken to strengthen the curriculum are far too numerous to mention 
in detail here. Other programs on a countrywide basis have national 
implications. These include the following: 

The Physical Science Study Committee has prepared a unique 
course, in physics; the Biological Sciences Curriculum Study is revising 
high school courses in the biological sciences at all levels; and the 
Chemical Bond Approach Study is working on a new approach to the 
study of high school chemistry. These programs are supported in 
part by the National Science Foundation. 

In mathematics the National Science Foundation also supports the 
School Mathematics Study Group, which has developed textbooks for 
grades 7-12 containing completely new experimental materials. In a 
similar fashion, the Carnegie Foundation has supported experimental 
work on the mathematics curriculum at the Universities of Illinois 
and Maryland. 

Each of the programs mentioned above provides resources which 
give much promise for the future manpower needs of the Nation and 
also lays a foundation from which a scientifically literate citizenry for 
the future may be forthcoming. If these programs are effective, the 
results should soon be reflected both in increased enrollments in science 
and mathematics and improved offerings in these subjects. 

This bulletin seeks to throw light on these and other aspects of 
offerings and enrollments in high school science and mathematics. 

Natire of the Data 

The data found in the tables of this publication arc based on 
information received ir\ 1958 from a randomly selected sample of i 
public high schools. The 4,228 usable returns in science and the 
4,254 in mathematics came from about 20 percent of the total number 
of public high schools in the United States. Although the sample l 
is fairly representative of the United States (see section, Characteristics | 
oj the Sample), it is subject to sampling variability, which may be 
large when the number of schools in a particular category is small. 

In these cases, therefore, generalizations to a national level should 
be made with caution (see section, National Generalization s). 

1 Pubtte L*w M 876. KMh Con*., H.K. MIDI, Sept 2, 1958, “To require the Commissioner of Education 
to encourage, foster, and assist In the establishment of chibs for boys and girls especially interested hi 
science,*' 72 Stat. 1700. 
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Offerings 


The Cfcangieg Patten 

The pattern of science offerings in the public high schools of the 
United States has changed many times since tho earliest high schools 
were established. 

The years since the turn of the century have seen the emergence of 
new offerings, tho disappearance of older ones, and in some cases the 
consolidation of early offerings to provide new ones. 

To a considerable degree the changes and shifts are reflections of 
changes in social modes ancf therefore may be regarded as an impor- 
tant index of trends and developments in the purposes and plans for 
education of youth. 

In this section of the study, the offerings in public high school 
science will bo examined. 

ScMs Offering Science 

The study of offerings and enrollments reported in 1954 1 included 
only the science offerings in the last 3 years of the public high school. 
The study done in 1956,* as well as the present one, reports science 
offerings in the 9th grade along with those in the 10th, 11th, and 12th 
grades. 

The 1956 study showed that 85.3 percent of the schools having 
students enrolled in the 9th grade offered general science. The 
present study (table 1) reveals that for the school year 1958, 87.7 
percent of the schools enrolling 9th-grado pupils offered general science. 
Between 1954 and 1956, of the public high schools enrolling lOth-grade 
pupils, the percent offering biology increased slightly from 89 percent 
in 1954 to 90.3 percent in 1956. The present study shows that be- 
tween 1956 and 1958 there was a somewhat greater increase to 92 
percent. 

For schools enrolling llth-grade pupils and offering chemistry, 
there was an increase from 57 percent in 1954 to 63.8 percent in 1956, 
and a further increase to 72.3 percent in 1958. For schools enrolling 


' Brown, Kennath E. Oftr lags and EnroUmmtt hi fkUnet and Matkematiet fa Pa Me Hi#* fkkoalt, 
im (Pamphlet No. US). I'.S. Department of Health, Education, and Welfare, Office of Education. 
Washington: Tl.fi. Government Printing Office. 1986. M Pages. 

i and E1U worth 8. O bourn. Ofcrinf and EnroBmnU la Seknaand Matkrmatla la PahUe H Ip* 

SekaeU IBM (Pamphlet No. 1308. U.8. Department of Health, Education, mid Welfare, Office of Edu- 
cation. Washington: 0.8. Government Printing Office, 1987. 44 page#. 

T 
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1 2 th-gradu pupils and offering pliysica, there was an increasa from 

02 P ,,r “ nt •»« <o 56 S percent in 1950, and a continued im-ru,* 
to 63.9 percent in 1958. 


Ihua it would appear from those data that there is an increasmc 
number of public high schools over the Nation in which each of the 
four traditional science courses is being offered. Further, that general 
science is available in more than 8 of even- 10 public high schools 
biology in more than 9 of every 10, chemistry in more than 7 of every 
10, and physios in more than 6 of every 10. 

Table 1 shows, by sire of school, the number and percent of schools 
in the sample offering certain science courses. These data tend in 
general to indicate that ause of school is a factor influencing the percent 

low. , usd IW - »*. C«is Sd— (* 



wluch offer the vanous science courses. Every science course is 
o ered by higher percentages of schools with enrollments above 200 
As was the case in 1954 and 1956, biology continues to he the science 
most commonly offered in the public high schools, and general science 
is second. Between 1956 and 1958, however, general science in- 
creased 2.4 percent in the frequency of its offering, while biology 
increased 1.7 percent. In the smallest high schools (1 to 99 pupils) 
the percent of schools offering general science exceeds by a small 
amount the percent offering biology. 

In the smallest category (1 to 99), biology is offered in 78 percent 
and general science in 81.9 percent of the schools. Although it may 
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aeem that these subjects are denied to many rural youth who attend 
small schools, some caution must be used In making such an interpre- 
tation, since the small schools commonly offer biology and general 
science in alternate year*. It is significant to note that at least 95 of 
every 100 schools having enrollments of 100 or more do offer biology. 

Chemistry and physics, the usual science offerings in the last 2 
years of high school, appear to be influenced more by school size than 
Jo the subjects offered in the first 2 years. Once moro in making 
interpretations of the lower percentages of the small schools offering 
physics and chemistry some caution should be used. Again, the 
small schools commonly offer these subjects in alternate years as 
they do in the case of general science and biology. 

Over the past 4 years the percentage increase in the schools offering 
science has been much greater for chemistry and physics than for 
general science and biology. 

Table 1 indicates another significant pattern in the offerings of 
high school science. To a slight but perceptible degree, schools in 
every size category reveal offerings in advanced biology, advanced 
chemistry, and advanced physics. In schools of 500 or more, the 
percentages which are offering these advanced courses are quite 
substantial. This is a new pattern and is perhaps a reflection of the 
idea that science courses in the public high schools may be concerned 
more with basic science principles than with technological applica- 
tions. The tendency to make more advanced materials in science avail- 
able at the high school level is further reflected in the fact that a dis- 
cernible percentage of schools in all size categories report some sort 
of science research seminars. This has perhaps been influenced by 
the rapid growth of science fairs throughout the Nation. Table 2 
shows, by grades in school, the number and percent of schools in the 
sample that offered certain science courses. The present study 
usee the following categories as the types of schools: Grades 9-12; 
9 only; 10, 11, and 12th; and other. This was slightly different 
from the categories used in the earlier studies of 1954 and 1956. 
The categories usod for these studies were as follows: regular 4-year 
fiigh school; senior high school; junior-senior high school; and un- 
divided high school. It should be noted that in the 1958 study the 
great preponderance of schools reporting were organized on the 
4-year plan (grades 9-12) and the 6-year plan (grades 7-12). There 
were 3,386 schools of the sample in this category and only 189 organized 
on the senior high school pattern (grades 10-12). The organization 
pattern of a high school appears to have some effect on the percent 
offering various science courses. In the case of every science listed, 
a higher percent of schools with 10th, 11th, and 12th grades only, 
offered that science than did schools organized on the 4- or 6-year 
pattern. These percentage differences were most pronounced in 
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advanced general science, chemistry, and physics. Likewise, the 
newer and TRore advanced courses in the specialised sciences were 
inoro fnHjucnUy offered by the fonner group of scl.ools than by the 

Comparative data over the 4-year period 1954-58 indicate some 
significant tendencies The percent of senior high schools offering 
10 ogy, chemistry, and physics, for example, has changed very little: 


Biology. . . 
Chemistry. 
Physics 





Ptrcnd 


IU4 

IM 

IMS 

96. 0 
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^ ui ^-year ana 

offering these sciences has increased significantly: 


Biology . . . 
Chemistry. 
Physics.... 


Sublet 
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86. 0 
51. 0 

44. 0 


/Vrrmrf 

IMS 

87. 7 
5a 8 
47. 9 


IMS 

92. 1 
71. 1 
62. 7 


Table 3 gives the same data by geographic region. The range from 
one region to another is interesting to note. In general science it was 
26.7 percent: from 99.2 percent in the Middle Atlantic region to 72.6 
percent in the East North Central region. There was a range of 1 1 9 
percent in the schools offering biology: from 97.3 percent in the South 
Atlantic to 86.4 percent in the West North Central region. For chem- 
istry there was a range of 37 peroent: from 91 .8 percent in the Middle 
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Atlantic region to 55.2 percent in the Went North Central. Physics 
showed too widest range: from 87.4 percent in the Middle Atlantic 
region to 39.2 m the West South Central. 

It is very difficult to account for the wide variations and the ap- 
parent inconsistencies in them. For example, the East North Cen- 
ra region has one of the highest percentages of schools in the Nation 
offering biology and also has the lowest percent of schools offering 
general science. This might indicate that in this region biology is 
offered in place of general science. This same region also shows per- 
centages of its schools offering physics and chemistry that are above 
the average for the Nation. The data show the following regions 
generally to be consistently near or above the average in the percent 
of schools offering the various science courses: New England, Middle 
Atlantic, Kast North Central, and South Atlantic 
The percent of schools from all regions offering chemistry exceeded 
those offering physics by 8.4 percent. However, in three of the geo- 
graphic regions (New England, East North Central, and West North 
Centra ) the percent offering physics exceeded tho percent offering 
chemistry and m three other regions there was a difference which 
was less than that for schools of all regions. 

In two of the nine geographic regions more than 25 percent of the 
chools in the sample offered advanced general science, and in one 
region over 16 percent offered advanced biology. In the following 
= * ,c rog:lori8 > A notable percent of schools offered advanced 

Rtfion Subject 

New England, Middle Atlantic, East South 
Central, Pacific.. . . . , . 

New England, Midi'e Atlant^ Mountain, Pal ^ * C,enCe - 

New England, Middle Atlantic, Eaat North Advnnc,,d b,ol ° KV ' 

Central Mountain, Pacific . Advanced chemistry 

New England, Middle Atlantic, Mountain, Pa- 

4 ■ , 

* Advanced physics. 

SctMb Offsriig Mtfar Ckeaittry l«r Physics 

Table 4 shows by geographic region, the number and percent of 
schools having the 12th grade but offering neither chendstry nor 

n '“ lflr f 8how «< H'M among this group of schools 

-3 percent offered neither subject and that these schools contained 
about .> 8 percent of all 12th-grade pupils. By 1956, the percent had 

““V 8 ; 2 enrolli, « 4 * of all 1 2 th -grad o pupils. 

H e 1958 study shows a stiff further decline to 9.9 percent, enrolling 

fLZT , ‘ See , 1 fi fJ re ' > The8<! d »t» are indeed encouraging 
Further analysis of table 4 reveal, that in each region there ia a dieline 
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TaW« 4. — Number and sf Pvblic High School* Moving th« ISth Grad* but 

Offering Neither Chemirtrv nor Phytic*, and Number and Percent of Pupil* Affected, 

by Geofraphie Regions Fell I9W and Foil 1P5§ 
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in the percent of schools having the 12th grade but offering neither 
chemistry nor physics. In contrast, however, it should be noted that 
the Middle Atlantic and East South Central regions show an increase 
in the percent of 12th-grade pupils enrolled in schools offering neither 
chemistry nor physics. 

Percent of Pupils 



trail Urate 

In the current study, data were obtained to indicate the grade 
levels at which the various high school science courses were most com- 
monly offered. Revisions in content of the courses as well as changes 
in the patterns of the offerings emphasized the need for these data. 
Illustrative of the first is the revision of biology, physics, and chem- 
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istry courses now in progress under the direction of such national com- 
mittees as the Physical Science Study ‘''Committee, the Chemical Bond 
Approach Committee, and the Biological Science Curriculum Study 
Committee. Illustrative of the second is the trend toward offering 
individual sciences such as biology, oarth science, and physical sci- 
ence in place of general science at the 9th-grade level. 

General science. -Table 5 shows, by size of school, the number of 
schools in the sample offering general science at various grade levels. 


Tobl« 5. Number of Public High Schools Offering General Science in Various Grades 

by Site of School: Fall 1958 


Stiff of school 
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Although 1,029 schools, or 24.3 percent of the sample, did not respond 
to this item, in those schools reporting, general science was predom- 
inantly a 9th-grade subject. In a relatively few schools, especially 
those with small enrollments, there was a tendency to offer the course 
in both 9th and 10th grades, and in still fewer schools to offer it in the 
10th grade only. Of all the schools in the sample responding to this 
item, 85.8 percent offered general science only in the 9th grade and 
about 10 percent in both the 9th and 10th. 

Biology. Table 6 shows, by size of school, the number of schools in 
the sample offering first-year biology at various grade levels. Of the 
4,228 schools in the sample, 1,236, or 29.2 percent, failed to respond to 
this item. Of the schools responding, there was a concentration in the 

TabU 6. Number of Public HighScboob Offering Irt-Year Biology in Varioui Grade*, 

by Site of School* Fall 1958 
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number, 1,873 or 62.6 percent, which offered this subject in the 10th 
grade. Nearly 10 percent of the schools responding offered first-year 
biology on each grade level of the senior high school, 8.4 percent on 
the 10th- and llth-grade levels, and only 154 schools, or 5.1 percent, 
offered biology as a Qth-grade subject. The predominance of first- 
year biology as a lOth-grade offering was characteristic of every school- 
size category. 

Chemistry. — Table 7 show s, by size of school, the number of schools 
in tho sample offering first year chemistry at different grade levels. 


Tabl« 7. — Number of Public High School* Offering Id-Year Chemistry in Variow* 
Grad**, by Sit* of School: frail 1958 
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This item w as answered by 2,219 schools, or 52.4 percent of the sample. 
Although first-year chemistry has traditionally been regarded as the 
standard science offering at the llth-grade level, only 48 schools, or 
slightly more than 2.2 percent of the sample responding, indicated this 
to be the case. Six hundred and eight schools, or 27.4 percent, in- 
dicated that chemistry was offered both as an 11th- ami a 12th-grade 
subject; and 1 ,169 schools, or 52.7 percent of those responding, showed 
first-year chemistry as a 12th-grade offering. Thus, nearly 80 per- 
cent of the schools in the sample that responded to the item offer 
chemistry either in both of the last 2 years, or in the last year, of high 
school. The size of school appeared to be a factor. 

Physics. — The number of schools in the sample offering first-year 
physics at various grade levels is shown in table 8, by size of school. 

TabU 8. — Number of Public High School* Offering Id-Year Phyric* in Variou* Grad**, 

by Sc* of School: Fall 1958 
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Of the 4,228 schools, only 1,964, or 46.4 percent, responded to this 
item. Of those schools responding, 250, or 12.7 percent, indicated 
that physics was an llth-grade subject; 826 schools, or 42 percent, 
that it was a 12th-grade subject; and 846 schools, or 43 percent, that 
it was offered in both the 11th and 12th grades. Thus, although 
these data show that physios w'as more commonly a 12th-grade sub- 
ject than chemistry' was an llth-grade subject.it is also evident that 
physics was offered in both the 11th and 12th grades about as often as 
in the 12th grade alone. The size of school appeared to influence the 
offering of physics as an llth-grade, an 11th- and 12th-grade, and a 
1 2th-grade subject. The number of cases in which physics was offered 4 
in grades other than those described above appeared to be negligible. * 
Advanced general science. — Table 9 shows, by size of school, the 
number of schools in the sample offering advanced general science in 
various grades. Since only 373 schools, or fewer than 1 percent, 
responded to the item, it appears that this subject was not widely 
offered among the schools of the sample. In those schools where it 
was offered, it was most commonly given either in both of the last 2 
years of high school or in the last year only. 


Treads N Eapfcasis 


It seemed reasonable to assume that the responding schools in this 
study might be able to reflect an}' shift in emphasis on science in their 
schools over the 3 ye an immediately preceding. Accordingly, they 
were asked to respond to the question, “What is the present emphasis 
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on science in your school as compared to 3 years ago 7” The responses 
were made on a 3-point scale: (1 ) Less emphasis, (2) the same emphasis, 
(3) more emphasis. 

Table 10 distributes the responses by size of school. Of the 07 
percent of schools in the sample that responded, about two-thirds 
indicated a greater emphasis, and one-third an unchanged emphasis. 

Only a fraction of 1 percent in each category of school size indicated 
less emphasis. 
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Tabic 10. — Number and Percent of Public Web School* OMh Certain Decree* of 
Eraphod* to Science a* Compared With Empbodt h Fall 1 953, by Sice of School i 
Fall 1951 
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The size of school appeared to be a factor influencing greater em- 
phasis: from the smallest to the largest schools there was a progres- 
sively greater percent indicating more emphasis as compared to that 
of 3 years earlier. 

Table 11 gives tbe same kind of information as table 10, except 
that it classifies the high schools by their grades. Less emphasis on 
science, as compared with 3 years earlier, appeared in only a fraction 


Toble 1 1 . — Number and Percent of Public Wfh School* Giving Certain Degree* of 
Emphod. to Science a* Competed With Empbodt in Fall 1955, by Grades ie School: 
Fall 1951 
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of 1 percent in each grads category. Somewhat fewer than one-third 
of tbe schools in each category indicated lees emphasis, while there 
was a range from 63.3 percent to 70.9 percent among the categories 
in those schools that reported more emphasis. Although the dif- 
ferences among the categories in this latter respect are not marked, 
the schools with 10th, 11th, and 13th grades (the senior high schools) 
reported the greatest trends toward more emphasis. Fewer than 3 
percent of schools in all categories failed to answer the question. 
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Finally, table 12 assembles the information on science emphasis by 
geographic region. Of the 4,228 schools in the sample, 123, or 2.9 
percent, failed to respond to this item. In all geographic regions, 1 
percent or fewer indicated that there had been some decrease in the 
emphasis. The range in the percent of schools indicating unchanged 
emphasis was from 21.4 in the West South Central region to 38.9 in 
the West North Central. In four of the geographic regions more than 
70 percent indicated a greater emphasis. Three of the four geographic 
regions in which more than 70 percent of the schools indicated more 
emphasis were on the eastern seaboard; tho fourth region in this group, 
the West South Central, showed the largest percent - 75.9. 


Treads ia Carricataai Revision 

♦ 

There is evidence to support the contention that the climate for 
science teaching over the country has been improving during the past 
4 or 5 years. The present study sought information on whether the 
improved climate had resulted in curriculum revision. Table 13 
shows, by size of school, how the schools in the sample responded to 
the question, “Is the science curriculum in your school being revised 


Tobl* 1 3. — Number and Percent of Public High School* Replying to the Question, "I* 
the Science Curriculum Being Revised This Year?", by Sira of School: Foil 1958 
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this year?” For schools of all sizes there was a considerably higher 
percentage answering “No” than answering “Yes.” The range in 
percent for schools of all sizes was about the same for those answering 
“yes” as for those answering “no.” If we can assume that somewhat 
more than one-third of tho schools revise their curricuhims annually, 
it might be inferred that the life duration of a course of study has 
decreased over the past fewi years. Some caution should be used 
with these data, since they no not of course reveal anything about 
possible science curriculum revisions in the year or years immediately 
preceding the 1 year in the question (“this year”) or in the year 
following. 
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The data on schools that were revising their science curriculums in 
1958—59 are distributed according to the grades in school, in table 14. 


T °5f* ^4.-— N#mb«f and Pwewrt of Public High School, Replying to rh« QmSo*, "k 
the Science Curriculum Being Revteed Tbh Yeor? 1 ', by Grade, In School. Foil 1951 
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Although most schools of all types reported no curriculum revision 
that year, the range of percents between those reporting “yes’' and 
those reporting “no” was greater in the 4- or 6-year high schools than 
in the other high schools. 

\\ hen the data bearing on the question of current curriculum re- 
vision in science are distributed by geographic region, as in table 15, 
they seem to indicate that this a a nationwide endeavor. In every 
region at least 30 percent of the schools indicated that curriculum 
revision was being undertaken during the school year 1958-59, and 
in three regions the revision ranged upward to above 46 percent of 
the schools. This might be interpreted to mean that the current 
favorable conditions for science teaching, together with other factors, 
were impelling school districts to assess their offerings in high school 
science, perhaps with the intent of modernizing and updating them. 


Earellaetts 


Data on public high school enrollments in science have been col- 
lected biennially since 1954 in the current series of studies. Before 
then, these data had been taken at intervals even as far back as 1890. 
rhus, it is possible to see the trends which have emerged under the 
influence of many and variable forces. 

For the past several years a recognizable shortage has existed in 
trained scientists, engineers, technicians, and science teachers. Each 
of these groups is a potent factor in the security and well-being of a 
nation as highly industrialized as the United States. The flow of 
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excellently trained scientists and engineers into industry and society 
must begin in the public high schools. 

It is therefore exceedingly important that studios of offerings and 
enrollments in science be made frequently to enable us to judge the 
trends and the current forces influencing them. 

Table 16 shows the percentage of pupils in the last 4 years of pub- 
lic high school who have been enrolled ui certain science courses from 


Tobl. 16 — Prrc.nf of Pupil, In H»« Lotf 4 Grod*i In Public Hl s h School Tok 
Sd««e* CovrMtv 1 S89-90 Throufh 1958-59 
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1890 to 1958, Some interesting, and perhaps significant, trends are 
indicated by these data. (Also see figures 2 and 3.) 

During the first two decades of this century, general science grad- 
ually became the standard offering for 9th-grade science, replacing 
physical geography. Beginning about 1910, biology replaced the 
the older courses of botany and zoology as standard offering for 10th- 
grade science. 

Between 1928 and 1956, general scie,nce showed an almost steady 
increase in the percent of the total high school population which it 
enrolled. This ranged from 17,5 percent in 1928 to 21 8 percent in 
1956, 

Between 1956 and 1958, general science (including advanced gen- 
eral science) showed a decline from 21.8 percent to 21.2 percent of 
the total high school population enrolled. It is possible only to 
speculate on the factors which may have been responsible for this 
decline in percent of pupils enrolled in general science. Perhaps no 
level of science offering in the public school ia undergoing more scru- 
tiny at this time than the 9th-grade level. There seems to lie a rather 
general feeling in educational circles that one of the original functions 
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of the first- year science course, that of exploration, has heoutue some- 
what outmoded with the gradual increase in elementary science 
off firings There is also a feeling that the 9th-grade general science 

content was repetitious of things taught at lower levels and that an 
economy of time might be effected by confining the teaching of gen- 
eral science to the first eight grades. 

Aw a result of the reappraisal of 9th-grade general science, there is a 
growing tendency to offer in its stead auch sciences as general biology, 
earth science, or physical science. The degree to which this tendency 
and other factors have had an influence in reducing the percent of the 
total high school population enrolled in general science is not clear 
and it is still too early to know whether the reduction is temporary 
(as was the case between 1922 and 1928) or whether it is indicative 
of a more permanent trend. 

BM«y 

Biology has maintained its steady rate of growth «a the common 
science offering at the iOtb -grade level. In fact, during the 1956- 
68 biennium, enrollment in biology increased from 20.5 percent to 

578467— SI- — « 
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unions of Pupils 
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21.3 percent of the total high school population. Although still 
the most common lOth-grade science, it appears to be increasing 
as a multigrade offering. * 


betolMO 5 ' Z;r^ d 0ff r g “ th * public ^ *choola even 
T „ T ***?• ™ d * t * ® b «” enrollment sutiatica were firet available. 

rVjj! d . g > d6Cide of ,*• century the percent of the total high 

Khool population enroUed in chemistry declined from 10.1 to 7 7 

Between 1900 and 1956, thie percent fluctuated only slightly between 
®' 9 “ d 7 ; 7 : bllt ^‘"ocn J9M «d 1956, it increase 7.3 to 7 5 

th 7w h “ b * OT * ,tU1 “<**** 10 M peroent. 

TWt chtnusby enrollments, in tame of pretwit of the totsl hfeh 

popiflatmn app«, now to bo at the highret point in thl. 

century. The daU did not pannit an analysis to aaeeae the factors 


SCIENCE 


25 



which may have brought about this increase. It seems reasonable, 
however, to assume that the present favorable climate for science 
teaching, together with the many programs to improve courses, may 
have been one of the factors. 

Considerable care should be exercised in the use of the statistics 
on chemistry enrollments At first glance, even with the percentage 
increase over the past 2 years, it might seem that there has been 
relatively little change in total enrollment over the past 60 years. 
In fact, conclusions of this sort have been drawn on several occasions. 

A closer examination of the data reveals that, while the percentage 
enrollments have changed but slightly over the last 60 years, the 
actual enrollments in terms of numboxB have grown from 40,084 in 
1900 to an estimated 657,000 on the basis of this study. (See figure 4.) 
This is a 15-fold increase in the number of high school students taking 
chemistry. Figure 2 shows the growth very clearly. 

Millions of Pupils 

5 — ~ 
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in IniToTv regarded as the standard science offering 

m me l-.th grade of public high schools. Since 1890, when data were 
tat avadable, the percent of the total high school population enrolled 
^ his course naa snown a steady decline from 22.8 to 4.4 in 1056 

, s "“ dy . r< "' oal “ an interesting halt to this decline and a alight 
upturn to a percent Whether or not the upturn represent, a t>Sd 
will ua/e to be left lor future studies to reveal. 

The steady decline of percentage enrollment in physics between 
l»9u and 19ob, together with the alight percentage increase in en- 
rollments over the past 2 years, requires careful analysis In the 

first place, the decline from 1890 to 1956 should in no wav be inter- 
prated to mean a decline in actual enrollment, aa haa been done by 

“>« P“‘- I- 1900, for example, 19 percent of 
. Public high school population was enrolled in physics The 
actum number emulled was 98,846. At that time physics wsa usually 
offered as a 10th-p.de subject and was required of all pupils. By 
1954, the percent had lalten (o 4.6, but the number actuaUy enrolled 

ro aZrl T ’ 800 - ^ 1956 >tudy * ®»*hi increase 

to 309,600 despite a continued decline in percent to 4.4. With the 

St .™ °^ 6 perc . pnt b the r tW0 il - — iw 

throughout LCtiom" 8 “ enr ° ,Ied “ PUbli ° ^ > >hyai « 

Unmt 6 tmral Scleacs 

-o^n«£rr Sl i’ Ci f“ Ce T" 8 a PP rolim »l*ly 1-2 percent of the 
™liL P ^ ‘SS* 8Ch °°' P°P ulation . or 6.8 percent of all pupils en- 
ri lied m the 12th grade. Although these data indicate a slight in- 

ctmbb in enrollment, the evidence does not show that the aubject ia 

couree ‘ n q h ' 9 ° h0 ° 1 “"T % (?0o « ra P ,lic region the 

kngland^areas. ' ' h ®* T,08t 0Dro *l“ a nt in the Pacific and New 

thf^bT * an , tho8e «P<*ified above and offered aa a part of 
‘ b *. P “ b S school curriculum attract about 3.5 percent of the 
total public lugb school population, grades 9-12. Ah estimate based 
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Table 17 shows, by size of school, the number and percent of re- 

“ qUR 8 tl ® n r Rarding fche « lienee enroUment over 
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TabJ« 17 —NumUr ond Percent of Public High School. Indicating the Trend in Science 
tnrollmenf During fh« Previo*. 3 Yec n, by She of School, Fall 1958 
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indicated a decrease and 27.4 percent indicated an increase. The 
fact that in two-thirds of the schools of all sizes there has been little 
change is somewhat surprising when one considers the current favor- 
able climate for science and the many forces which have been at work 
to gain this end. It is encouraging to note, however, that nearly 
43 percent of the smallest schools show an increase. 

The size of schools appears to have had little influence where there 
was a decreasing trend in science enrollments, but seems to have been 
a factor both where enrollment remained the same and where it in- 
creased . Where the enrollment trend was increasing, the percentage 
of schools in the various size categories was in inverse relation to 
school size, and where enrollments were constant, the percentage of 
schools increased with school size. 

Table 18 and figure 5 show the enrollment trends over the past 3 
years by categories based on the grades in the school. Among schools 


Tobl« 18.-'Nui«b«r <-..d Percent of Public High School. In (Seating the Trend In Science 
Enrollment Durin the Previo** 3 Yean, by Grade, hi School: Fall 1958 
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of all types, the highest percentages reported that the trend was the 
same. This was especially marked in the senior high school category, 
where 82 percent of the sample indicated this, trend. As for increased 
enrollment, the trend appeared greatest in the category ! ‘9th grade 
only with 45.5 percent On the other hand, only one-fourth of the 
4- and 0-year high schools reported such a trend and only half of the 
senior high schools. Considering all categories, only a few schools 
reported a trend toward decreased enrollments. 

t able 19 presents the same kind of information as table 18. but 
by geographic region. A predominant number of the schools in the 
sample reported that science enrollments remained about the same 
during 1955-58, as shown in figure 5. It is interesting and perhaps 



*56 *58 '54 *56 f 58 '54 '56 *58 ’54 '56 *58 

Flsw* 5.— P«fe«nt of Pupil* in Ctriofa Public Hlth School Sdtne* Com*** m a Ratio 
to Pupil* in Grad* Wl»«r* Court* It Utudly Offered; Fall 1954, 1956, and 1958. 


significant that in aU regions from one-fifth to one-third of the schools 
reported an increasing trend. Regions with the highest percentage of 
schools having increased science enrollments were the West North 
Central, Mountain, and East South Central. The East South 
Central region also reported the highest percent showing a decrease 
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Earaftaeati by Geographic Regioa 

Table 20 and figure 6 compare, by geographic region, the fall 1954, 
1956, and 1958 enrollments in certain science courses * in terms of the 
percent of pupils in the respective grade® where the courses are most 
commonly offered. The table should be read as follows: In the 

East North Central region the number of pupils enrolled in chem- 
istry in 1954 was 30.9 percent of the number enrolled in the 11th 
grade; for the same region, the percent was 32.6 in 1956 and 37.9 in 
1958. 


Tobl« SO. — Enrollment* In Certain Public Hioh School Science Comm* Expressed at a 

C<M ” b 0 *"* d ' br 
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These data reveal some interesting patterns of variation in per- 
centage enrollments, both from one science subject to another and 
from one region to another. In four of the nine regions, general 
science shows percentage decreases, with the sharpest in the Middle 
Atlantic. If the 6-year interval is considered, biology shows an 
overall percentage increase in every region but the Pacific, with the 
greatest increase (16 percent) falling in the West South Central. 

Generally speaking, the percentage enrollments in chemistry 
showed a steady trend upward in every region, with the sharpest rise 
again in the West South Central, from 23.6 percent for 1954 to 37.7 

• Oeneral Kfenm enrollment data inn not ooBectad In the ^64 (tody, and enrollment data tor ad- 
Tanoed general science m not collected in Um 1864 and IBM etodlea. 
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percent for 1958. In all regions but one, the physics enrollment 
also reveals an overall gam during the 6-year period, with the greatest 
gain (7.5 percent) in the South Atlantic. 

A further interesting, if perhaps not significant, pattern of vari- 
ation appears in table 20. In 1956, the range in percentage enroll- 
ment among the regions was, respectively: General science, 46.7 
percent; biology, 25.3 percent; chemistry, 13.6 percent; and physics 
22. t percent. In 1958, these same subjects showed percentage 
ranges as follows: General science, 34.1 percent ; biology, 31.2 percent : 
chemistry, 11.4 percent ; and physics, 19.6 percent/ In both 1956 
and 1958 as the course level increased, the tendency toward varia- 
tions among regions appeared to grow less. 

The variations in percentage enrollments from region to region 
raise some serious questions regarding science courses Considering 
on y the data for 1958, why should there be such a wide percentage 
difference for 9th-grade general science enrollments in the Middle 
Atlantic and Pacific regions? Why the disparity of 31.2 percent 
between enrollments in biology in the South Atlantic and Pacific 
regions? Why should the percent of young people taking physics 
m the New England region be twice that in the Pacific region? What 
actors are at work to account for the consistently low percentage 
enrollment in all sciences in the Pacific region? 


Emllmu ii School! Hit Offariig Cortali Sciwctt 

Tables 21 and 22 show, respectively, by size of school and grades 
in school, the number and percent of pupils enrolled in those public 
ugh schools that did not offer certain science courses. As a general 
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Table 2$. — Numbet and Percent ' ol Public High School* PvpiU In Sclwol* NO I Offering 
Certain Science Cowr***, by Grad** in School: Fall 1 958 
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thing, 10 percent of the 9th-grade pupils in the sample were in schools 
enrolling 9th graders but not offering general science; 3.6 percent of 
the 10th -grade pupils in schools enrolling 10th graders but not otter- 
ing biology ; 8.3 percent of the llth-grade pupils in schools enrolling 
11th graders hut not offering chemistry; and 13 percent of the 12th- 
grade pupils in schools enrolling 12th graders but not offering physics. 
(See figure 7.) 

Although these data piay represent fairly large numbers of pupils 
in the case of chemistry and physics, it is quite possible, especially in 
the small schools, that these courses were alternated from one year to 
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Figure 7.— Parent of Pvpih to Public High School NOT Offering Certdo Selene* 

Cowmk Fall 1958. 

NOTE.— -The percent h the ratio between Hi* enrollment In Hi* »rad* where the mmm 
b molly offered, to tho*e school* not offering th* course, and th* enrollment to that 
■ rads to the schools of the sample. 
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another so that the percentages do not reflect the true situation 
, 6 data he ™ me more encouraging when viewed in relation to those 
ahown in table 4, which reveal that only 9.9 percent of the schools 
having the 12th grade offered neither physics nor chemiatrv. Zd 

pupib the86 SCh ° oU enrn|!ed on] y 3.3 percent of aU 12th grade 

The data also ahow, as might be anticipated, that the percentages 
of pupils in schools not offering advanced courses were high— the v 

ranged from 79 percent for advanced general science to 94.8 percent 

for advanced phymes, 

A closer examination of table 21 shows that in schools with en- 
rollment* of 199 and below the percentage* of pupils were la^e 
except in the case of general science and biology. In the case of 
both chemistry and physics, however, one finds that as the school 
enrollment increases, the percent of pupils attending schools where 
these sciences were not offered, tends to decrease. 

nnniU° n f* ^ ^ PUpU8 ’ OTilj 19 P***Dt ®f the 

pupils attended schools where chemistry was not offered, and onlv 

2.9 percent attended schools where physics was not offered. However 

m the next smaller category (200 to 499 pupils) these percentage^ 

increase rapidly to 9.7 percent for chemistry and 20.2 percent for 

physics The percent of pupils enrolled in the smallest schools where 

D0 ' Uu f 1 i9 288 1111108 “ - the percent in the 

largest schools. For physics this same relationship is about 22 times 
as great. 

Table 22 present* the same kind of information as table 21 but 
by categones based on the grade* in the school. This table is to 
be read a* follows: In the schools of the sample having grades 9-12 

° f M he , pupil9 were enrollod in those schools which had 
llth-grade pupils, but which did not offer chemistry. 

* for biol °W. “> echoolo'having the 10th 
grade but NOT offering biology, was about the same for schools haying 
grades 9-12 as it was for schools having grades 10-12. Hbwever 
when the nine comparison of percentage enrollments is made lor 
chemistry, m schools having the 11th grade but not offering the mb- 
ject, the percentage enrollment was approximately six times laigerin 
schools havmg grades 9-12. For physic., in schools having th/lM, 
grade but not offenng the subject, the ratio was approximately five 

pXi W^l? “ BCh ° <>U haTing gr,d “ 9-12 than to “bools having 

The percent of pupils attending high schools that did not offer 
advanced general science, advanced biology, advanced ohemiatry 

T 8ignific< ‘ ntl 7 higher in every ome for schooU 
with grades 9-12 than for schools with grades 10-12. 
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than C anrat I* U mB y Ttigit 

Table 23 show^ the number of pupils enrolled m certain science 
course® and the ratio of these enrollments, both to the enrollments 
in grades 9-12 and to the enrollments in the grade where the course 
is usually offered, m well as projections to the national level* These 
data are to be interprets aa follows: In the fall of 1968, the schools 
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m aking up the sample for this study enrolled 312,760 pupils in general 
science. This number was equal to 20 percent of all pupils enrolled 
In grades 9-12, and to 66,2 percent of all pupils enrolled in grade 9, 
of the sample schools. When these data are projected to the national 
level, it is estimated that they would represent approximately 1,681,000 
pupils unrolled in 9th-grade general science. In a similar way, that 
number represents approximately 20.2 percent of all pupils enrolled 
in grades 9-12 and 63.8 percent of ail pupils enrolled in grade 9 over 
the Nation at large. A similar interpretation can be made from the 
table for biology, chemistry, physics, advanced general science, and 
“other science*.” 

It is interesting to note that within the sample of this study and 
that of the 1966 study, only general science has shown a dip in the 

ratio of percent of pupils enrolled in that course to the total enrollment 
in grades 9-12, while the ratio between general science enrollment and 
9th -grade enrollment has remained almost unchanged. All other 
sciences have shown some increase in both of these percentages. 
Ano ther interes tin g and perhaps significant factor arises when these 
percentage for general science are examined more closely. Between 
1966 and 1968 , the ratio to grade* 9-12 enrollments dipped from 
21.6 percent to 20 percent, while the ratio to 9th-grade enrollments 
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only, remained about constant. This might be attributed to the 
effect of the bulge m school population. It may also indicate an 
improved holding power on the part of general science. 


Ratio of Boys to Girls 


A U S. Office of Education survey made in 1947-18 4 revealed 
the fact that 55.7 percent of the enrollment in public high school 
chemistry classes and 71 percent of the enrollment in public high 
school physics classes were boys. Over the past decade the percent 

?Lv )y L enr ° Ued m cheilU8try raoved ^owly upward to 57 percent in 
1 954 58 percent in 1956, and 59.1 percent in 1958. In the same 
period the percent of boys enrolled in physics jumped rather sharply 
to 80 percent in 1954, declined to 77.8 percent in 1956, and then 
dropped still further to 75.6 percent in 1958. These data appear 
m table 24 and figure 8. 


ToU# J4.-Ptre*nt of Pupil, to Curtoto Public Hl,h School Sdoucu Coun*. Who W.« 
B°y*» Foil 1949, 1954, 1956, and 195» 
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Although the percent of boys enrolled in general science and in 
biology has increased somewhat, it is less than in the case of physics 
and more nearly similar to the changes that have taken place in 

Tables 25 and 26 show by grades in school (type) and size of school, 
respectively , the percent of boys enrolled in science courses. The 
data in table 25 indicate that, for schools of all types and in every 
science subject except biology, the enrollment of boys exceeded that 
of girls. Only m the single instance of biology in the senior high 
schools is there a slight margin in favor of girls enrolled and this dif- 
ference could be of a statistical nature. The ratio of boys to girls is 
most nearly the same in biology, in general science the boys exceed 
the girls by a small margin, in chemistry the difference is stiff more 
but in physical science and physics the difference is more pronounced' 
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Percent of Pupils 
100 



*49 *56 *58 * 49 * 54 * 56*58 * 49 * 54 * 56*58 

Gen. Science Biology Chemistry 


*49 * 54 * 56*58 
Physics 


Flyer* t. Pt ftwl of Peptk In Certain Public Htjh School Sd«nc« Course* Who Wert 
Boy* Fad 1949, 1954, 1956, and 1958. 

The grades in the school appear to have had very little influence on 
the ratio of bojB to girls in science classes, as evidenced by the reason- 
ably consistent percentages of boyB enrolled in each course in all 
types of schools. 

In table 26, the reasonably consistent percentages shown in gen- 
eral science, biology, and chemistry for schools of all sizes would 

Table 15. P er cent of Pvplb In Certain Public Hijh School Science Course* Who Were 
Boy*, by Grade* in School) Fall 1958 
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» p pear to indicate that for these subject school Rise vu not egpe- 
aaily influential in determining the ratio of boys to girls. 

Both for physics and advanced general scenee, however, there is 
some indication that as the ase of school increased there was a tend- 
ency toward higher percentages of boys in these classes. It seems 
possible that some factor or combination of factors, other than type 

or site of school, tends to influence girls to elect physios in the public 
High schools. 

Sia *f Clam# 

T he site of claves is one factor which may influence the effective- 
ness uf high school science teaching. 

In the present study data were collected to determine how the 
average size of science classes varied by site of school, by grades in 
school, and by geographic region. In the 1954 and 1956 studies, no 
enrollment data were collected on general science nor on any science 
by size of school. It should also be noted here that the present study 
uses a set of categories for the types of schools slightly different from 
the set used m either of the two previous studies. 

Table 27 shows, by sue of school, the average class sire for the 
venous sciences commonly taught in grades 9-12. The average 
c ass size or each science was determined by dividing the total en- 
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rollment in schools of all sizes in a given science by the total number 
of sections reported in that science from the sample. The overall 
average class size as shown in the “total” category does not appear to 
have been excessive in any single science course. As might be ex- 
pected, the average class size in 9th-grade general science, biology, 
advanced general science, and “other sciences,” is somewhat larger 
than in phjuics and chemistry. The size of school does appear to 
have been a determinant of the average class size. Every science 
show's a progressive increase in average class size from the smallest 
through the largest schools. 

Table 28 shows, by grades in school, a comparison for 1954, 1956, 


Toblt ft.— Amof* Slit ot C *r+otn Pobl i c Htjfc School Sdooc* Oawot, by Grade* in 

School. Ml 1954, 1956, and 19M 



and 1958 of the average class size in certain science courses. As 
mentioned previously, the categories of school types were changed 
slightly in the 1958 study from those in the previous studies. The 
Johnson study made in 1947-48 indicated the average class size at t ha t 
time as 26 in general science and biology, 23 in chemistry, and 19 in 
physics. The 1956 offerings and enrollment study showed an average 
class size of 28.9 in general science for all high schools. Considering 
the three specialized sciences, biology, chemistry, and physics, there 
has been relatively little change in average class size over the past 
decade. The average class size for general science has changed but 
slightly over the past 2 years. A slow ahd gradual increase in average 
class size for the three specialized sciences seems to have occurred in the 

87*487— «1 r 
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Average Class Size 



4-year period from 1954 to 1958. However, since the elutspes are 
Bi * s al i p they may not be statistically significant. 

The graces in the scnool appear to have been a factor in determin- 
ing average date. size wheu the 4- and 6-year liigh schools are com- 
pared with those having only grades 10, 1 1, and 12. For each of the 
years under consideration in the table, and for each science course, 
the average class size was larger in the 3-year senior high schools than 
in the 4- and 6-year high schools. 

,J able distributes the data on average class size for the years 
if”’ 1 ' lob » au< * ly,,>8 according to geographic region. A comparison 
of the average class size for all regions shown in table 29 with the 
average class size 10 years ago, in each of the three specialized sciences, 
shows that there has been an increase of 2.1 pupils in biology, 0.27 in 
chemistry, and 1.6 m physics. This seems to indicate that class 
sizes m science for all geographic regions have tended to change but 
sightly, tor mobt geographic regions and for moat sciences there 
has been relatively little shift Ln average class size since 1954. How- 
ever, there are a few exceptions, for example, chemistry in the Pacific 
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region, physics in the West North Central region, and “all other 
sciences in four regions. It should be pointed out that even these 
apparent shifts might be due to sampling errors. 


TsW« N. Av«raf« Sit* of Ctrtafn Public Hlfh School Seine* Cow***, by GooarapW* 

Ration: Foil 1954, 1950, and 1959 
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The science data in this study can be summarized in a number of 
short statements under appropriate headings. These statements 
follow below. 


Offerings 

1. The percentage increases from 1956 to 1958 in the number of 
schools in the two samples that onrolled pupils in the 9th, 10th, 11th, 
and 12th grades and offered general science, biology, chemistry, and 
physics in those respective grades are shown in the following tabula- 
tion : 


Stkoolt enrolling - 

Pcrcgntagf tnermn 
Prom To 

9th-grade pupils and offering general science _ 

85. 5 

87.7 

10th=grade pupils and offering biology. = _ 

89. 0 

92.0 

l lth-grade pupils ami offering chemistry. 

57. 0 

72. 3 

I2th~grade pupils and offering physics.. .. _ 

5 2. 0 

oa 9 


42 


OFFERINGS AN® ENROLLMENTS 


2. The most commonly ojfered sciences in the schools of the sample 
and the percentages of those schools offering them are the following: 


Biology - . 

General science ___ _ 

Chemistry- _ = _ 

Physics,. 


Pertmtof 
tchooU offer- 


i*f*4 

mme$ 


92. 0 
87 , 7 
7 2 . 3 
63. 9 


3. Advanced courses in biology, chemistry, and physics, as well as 
project research seminars were offered by ft small' but significant 
number of schools in every part of the country. 

4. The number oj schools offering chemistry and physics has increased 
percentagewise to a greater degree over the past few years than has 
the number offering general science and biology. 

5. The number oj senior high schools offering biology, chemistry, 
and physics has changed very little percentagewise over the past 
few years; but the number of 4-year and 6-year high schools offering 
these subjects has increased steadily, percentagewise. 

6. From one geographic region to another, a wide variation is revealed 
m the percent of schools offering various science courses. 


Eifcwti 

1. General science.— The percent of the total high school popula- 
tion enrolled in 9th-grade general science grew steadily between 1928 
and 1956, but in the last 2 years this growth 'Appears to have been 
arrested, showing a slight decline from 21.8 percent in 1956 to 21. 2 
percent in 1958. Despite tliis percentage decrease the actual num- 
ber of pupils enrolled in general science shows an increase from 
1,518,000 in 1956 to approximately 1,581,000 in 1958. 

|2. Biology.— The percent of the total high school population on- 
rolled in biology has continued the steady growth begun in 1910. 
During the last biennium it increased from 20.5 to 21.3 and the actual 
enrollment grew from 1,430,000 to approximately 1,677,000. 

3. Chemistry In terms of the total high school population the 
percent of students enrolled in chemistry is at an alltimc high for 
this century. The actual number of pupils enrolled is likewise at an 
alltime high. The current study shows an increase from 7.5 percent 

to 8.9 percent and from 520,000 pupils to 657,000 between 1956 and 
1958. 

4. Physics— The downward trend in the percent of the total high 
school population enrolled in physics, beginning around the turn of 
the century, may have been arrested, since the current study shows 
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a small increase over the past 2 years from 4.4 percent to approxi- 
mately 5 percent. It is estimated that the enrollment increased 
from 309,600 to 379,000. 

5. Advanced sciences. — The percent of pupils enrolled in schools 
not offering advanced science courses ranges from 79 percent for 
advanced general science to 94.8 percent for advanced physics. 

6. Schools not offering certain sciences. — Ten percent of all 
9th graders were in schools enrolling 9th graders but offering no gen- 
eral science; 3.6 percent of all 10th graders were in schools enrolling 
10th graders but offering no biology; 8.3 percent of all 11th graders 
were in schools enrolling 11th graders but offering no chemistry; and 
13 percent of all 12th graders were in schools enrolling 12th graders 
but offering no physics. 

7. Schools offering neither chemistry nor physics. — Only 9.9 per- 
cent of the schools enrolling 12th graders offered neither chemistry 
nor physics and these schools enrolled only 3.3 percent^of all 12th 
graders. 

Ratio of Roys to Girls 

Over the past decade the number of boyB in the four sciences of 
this study has exceeded the number of girls in the sample area. The 
percent of boys taking general science, biology, and chemistry rose 
slowly but steadily; while the percent taking physics rose sharply 
until 1954, but after that year declined. Specifically, the percents 


were the following: 
General science 

1*4* 

47. 9 

Percent 

16§4 

tm 

5a 2 

Biology- _ __ 

4ft. 8 

4a i 

60, 6 

Chemistry _ _ ^ _______ 

55. 7 

56. 9 

59 1 

Physics^- 

71. 0 

80. 0 

75. 6 


datoSbo 

Very little change has occurred over the past 6 years in the aver- 
age size of science classes. For each of four sciences the size in the 
1958 sample was as follows: 


4f€T«M 
cfcoi lift 
(number ef 


General sde 2& 4 

Biology 28.1 

Chemistry 23. 2 

Physios 20. 6 

Advanced general science 28. 3 
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Trends in Eapfeasis 


V Approximately two-thirds of the schools in this study reported 
an increased emphasis on science over the past 3 years. 

2. Both size and type of school appeared to be factors related to 
the trend of emphasis. 

3. There is some evidence that the increased emphasis on science j 

over the past few years has been greater in certain Eastern States I 

th&Q in States of other parts of the Nation, 



Offerings 

and 

Enrollments 

in 

Mathematics 


Offerftgs 


In this study, 3,881 (95.6 percent) of the schools with the 9th 
grade had pupils enrolled in elementary algebra. Generally, the 
schools with no pupils enrolled in this subject had very small school 
enrollments. About 60 percent with the 9th grade had pupils en- 
rolled in general mathematics. Thus, most 9tb-grade pupils had 
an opportunity to take a course in 9th-grade mathematics. (See 
figure 10.) 

Plane geometry was given in 84.3 percent of the schools with 10th- 
grade pupils. Since plane geometry and intermediate algebra may 
be given in alternate years in very small schools, it is evident that 
more than 84.3 percent of the schools provided the opportunity for 
pupils to take plane geometry, usually a lOth-grade course. 

For many years trigonometry and solid geometry have been offered 
in alternate semesters. This trigonometry -solid geometry combina- 
tion is losing ground in favor of a trigonometry-advanced algebra 
combination. Intermediate or advanced algebra, usually an 11th- 
grade course, was offered in 73 percent of the schools. Solid geometry 
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nmy l>e included in piano geometry and frequently a separate 
course m solid geometry is not offered. In this study 41 8 percent 
of the schools with 12th -grade pupils (the grade where trigonometry 
is usually offered) gave trigonometry. Only 13 7 percent of the 
acnools had pupils enrolled in solid geometry. College mathematics 
for advanced standing was offered in 3.8 percent of the schools. 

I he attempt to provide nonnxillege-bound 11th- or i2th-grade 
pupils with a course in mathematics is reflected in the numtir of 
scnooLs that offered advanced general mathematics. Of the schools 
in this study 16.2 percent offered such a course. 

1 he pen entages of schools offering the various mathematics 
wi^es distnhuUMi according to the grades in school, are given in 
table 30. Of the regular 4-year high school and the 6-year junior- 
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senior high school (grades 0 12 and grades 7-12), 15.2 percent gave 
a course in advanced general mathematics; and of the senior high 
sc ioo s, 35./ percent. The senior high school category (grades 10-12) 
is composed of large schools, while the regular 4-year or the 6-year 
high school category (grades 9-12 or grades 7-12) contains many 
small schools whose offerings are limited. Of the senior high schools 
95.7 offered plane geometry, while only 84.4 percent of the 4-year 
or -year high school did so. In the category "other grades" only 
45.o percent offered plane geometry; however, many schools in 
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thia category may not have had iOth-gr&de pupils. In all other 
categories the percentages are based on schools that had pupils in 
the grade where the course is normally offered. Since 15 percent 
oi the sc* lends old not offer plane geometry, one might conclude that 
in percent of the pupils did not have an opportunity to study this 
course f winch is usually required of pupils going to college Such 
h vuncldsiou, however, is false, because the schools not offering plane 
geometry were small ones, ^ 

1 Lie number and percent of schools offering certain mathematiN? 
cour9e8 19 by geographic region in table 31. In the Pacific 

region 92^ percent offeree plane geometry and m the East South 
' eiitral, <D=i percent; in th© 3 hid die Atlantic and West North Central 
regions the percent was 94 5 and 77.7 respectively. The largest 
and smallest percents for trigonometry were 76.5 and 24 5 percent 
in the Middle Atlantic and East South (central regions* respectively, 
is the lower percent due to smaller schools with limited offering* 
ur mwer cxnlege -bound pupils? Irrespective of the cause* all 
pupils in this study did not have an equal opportunity to take math- 
ematics, ^ Approximately three-fourths of the West North Central 
•n uiKiis tnac uad pupils in the 12th grade did not give a course in 
ti igononietry and oniy a little more than half provided a course in 
intermediate algebra. 

i he pupiis in this study had a much better opportunity to take 
mathematics if they were m a high school whose enrollment was 500 
or more, (See table 32.) Among the schools with enrollments of 
fewer than 100, 445 (48,2 percent) offered intermediate algebra, 
Mine among those with enrollments of 500 or more* 95.2 percent 
offered it. Omy one in eight of the small schools offered trigonometry, 
Kven non-college-bound pupils in high schools with enrollments of 
oOO or more had 5 times the probability of being able to get a general 
mathematics course in their junior or senior year than pupils in 930 
high schools with enrollments below 100 and with 12th-grade pupils. 
If there was mathematical talent in these small schools, apparently 
opportunity for its development was not being provided. Research 
shows that very little if any dormant mathematics talent can he 
awakened later if it has not had the opportunity for a good high 
school foundation. 


Treads Is Eaphasls 

In this study, high school principals were asked to indicate the 
emphasis their schools were placing on mathematics as compared 
with 3 years earlier. Nearly two-thirds indicated more emphasis, 
and about one-third, the same emphasis. Fewer than 1 percent 
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ToW« 3l.-Mw.b*r and P«rc*n» * of PMk H»»h ScKool. Offerti,, Certain Mathematic 
Coot*m, by Slit of School) Foil 1958 
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indicated leas emphasis. The interest in the question is shown by 
the fact that 97.4 percent of the principals answered it. 

I able 33 shows the variation in change of emphasis among the 
geographic regions. In the South Atlantic region 70,6 percent of 
the responding schools were placing greater emphasis on mat hematics, 
and in the Mountain region 55.5 percent. In each region more than 
half the schools of the sample had increased their emphasis on math- 
ematics since 3 years previous. 

Table 34 gives the same information as table 33, only by grades 
in school. Of the schools having pupils in grades 9-12, 2,229 schools, 
or 65 percent, emphasized mathematics more than 3 years previous. 
For the schools enrolling 9th-grade pupils but no 10th-, > 1 1th-, or 
1 ~ t h -grade pupils, the percent was 4 9.6 j and for the schools having 
only 10th-, 11th-, and 12th-grade pupils, it was 76.8. Although the 
number in the sample in eacii of these two categories was small, 
and therefore generalizations should be made with caution, it may 
be that emphasis on mathematics has been increased more in the 
senior high schools than in the regular 4-year high schools. 

Table 35 contains the same information as the two previous 
tables, but presents it by size of school. The data in the three 
tables reflect the national concern regarding the amount of mathe- 
matics offered in our public high schools. 
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T°blt 54. — Number ond Percent of Public High School* Giving Certain Degree* of 
Emph«b to Mathematics as Compared With Emphasis in Foil 1955, by Grades in 
School: Fall 1958 
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The high school principals were also asked: “Is the mathematics 
curriculum in your school being revised this year?” To this question 
40 percent of the answers were in the affirmative. The percent 
ranged from around 36 in small schools to 48 in large schools. (See 
table 36.) In 1952 1 a study was made of curriculum guides. Ap- 
proximately 50 percent of the guides available at that time were 
at least 3 years old. Hence, if 40 percent of the schools actually 
revised curriculum materials during 1957, activity in this area has 
increased notably. 


Table 35. — Humber and Percent of Public High Schools Giving Certain Degrees of Em- 
phasis to Mathematics as Compared With Emphasis in Fall 1955, by Site of School: 
Fall 1958 
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Table 37 gives the same information as table 36, but by grades 
in school. Exactly half the schools with 10th, 11th, and 12th grades 
were revising the mathematics curriculum. Nearly 40 percent of 
the 8chools having pupils at the 9th-grade level only were doing so. 
Thus, irrespective of the grades in the school, this 'survey indicates 
considerable activity in mathematics curriculum development. 
i able 38 shows the extent by geographic region 


Enrollment 


The percentages of pupils in the last 4 years of public high schools 
enrolled in algebra, geometry, and trigonometry from 1889-90 through 
1958-59 are shown in table 39. Algebra includes all algebra offered 
in high school ; likewise geometry includes both plane geometry and 
solid geometry. Although trigonometry includes both plane trigo- 
nometry and spherical trigonometry, the number enrolled in spherical 
trigonometry in recent years has been very small. 
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onometry , the percentage would he less than 25. Second, since the 
number of high school pupils has increased in recent years, the per- 
centage of pupils in a subject may have remained constant or may 
even have decreased, while the number actually has increased. For 
example, the percentage of pupils enrolled in trigonometry has re- 
mained rather constant over the years, but the number has constantly 
iiicreased until now it is 20 times the number m 1900. 

Corse Earelteeits ud Ratfc te Eoroilnents in Grade Where 
Coarse Is Usoatty Tstgfct 

A different, perhaps inore accurate, picture of mathematics enroll- 
ments is given by using, as a base, the enrollments in the grade where 
the course is usually offered, rather than the total enrollment in the 
last 4 years of high school. 

Table 40 shows mathematics enrollments expressed as the percent- 
age of pupils in the grade where the course is usually offered. It may 
be read as follows: The number of pupils enrolled in elementary alge- 
bra in all schools of the study in 1958 is 332,444, which is 71.6 percent 
uf the number of 9th-grade pupils. The data on elementary algebra 
pupils in New England may be read in this manner: The number of 

pupils this study enrolled in elementary algebra in New England is 
15,589, or 64 percent of the New England 9th-grade pupils in the 
sample. Thus, the table gives the percentage of elegible pupils 
taking the indicated subject. The percentage varies widely from 
region to region. For example, in intermediate algebra the per- 
centage is 51.6 in the West South Central States and 23,8 in the 
Pacific States. A comparison of tables 31 and 40 shows a lack of 
correlation between the geographic regions that have the greatest 
number of schools offering a course in mathematics and the greatest 
percentage of pupils enrolled in the course. One might raise the 
question as to why in one region half the pupils are enrolled in inter- 
mediate algebra and, in another, only one-fourth. It hardly seems 
possible that only half as many pupils in one region as those in another 
region can profit from studying the subject. 

Information, similar to that in the present study, on percentages 
of pupils taking mathematics, was compiled in 1954* and 1956. 3 
T able 41 compares the data. Over this period (1954 58) an increase 
has occurred in the percentage of pupils taking all courses in mathemat- 
ics except general mathematics (9th grade) and solid geometry. 

1 Hrown, Kenneth R* Offering* and Enrollment* in Science and Mathematic* in Public High School* (Pam- 

1 1 W) * U * 8 * of Health, Education, and Welfare, Office of Kducatk n Washington 

1-8. Government Printing Office, 1956. 24 page* 

i -and Ellsworth 8, Obourn. Offering* and Enrollment* in Science and Mathematic * in Public High 
No. 130). U.fl. Department of Health, Education, and Welfare, Office of Education 
Washington: U.fl. Government Printing Office, 1968. 44 pages. 
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Thp Parentage of pupils enrolled in general mathematics has de- 
creased from 44.5 to 34.4 and the decrease has been rather uniform 
m all geographic regions. The increase in the percentage taking 
elementary algebra has been from 64.5 to 71.6, which does not equal 
the decrease in general mathematics. The net result 18 a decrease 
in the percentage of pupils taking 9th-grade mathematics. The 
reader will observe that the sum of the percentages of pupils in ele- 
mentary algebra and general mathematics exceeds 100. This is 
because some lOth-grade pupils took elementary algebra. 

In many schools, solid geometry is not offered as a separate course 
but is included in the plane geometry course. Instead of the separate 
course in solid geometry, algebra is given. This trend is reflected in 
the decrease in the percentage of pupils taking solid geometry (6.5 to 

3.9) and the increase in the percentage taking intermediate algebra 
(28.5 to 37). 6 ' 


Papils ii Schools Not Offering Matheeatics 

Previous tables have shown that schools not offering mathematics 
were small ones. I able 42 shows, by geographic region, the number 
and percent of pupils in the sample schools not offering mathematics 
who were enrolled in the grades where the course is usually given. 
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The table should be read M follows: The schools that did not offer 
general mathematics (9th grade) enrolled 138,897 9th-grade pupils 
or 29.5 percent of all 9th-grade pupils in the study. Schools not 
offering general mathematics in the New England region enrolled 

27.3 percent of the 9th-grade pupils in the sample schools of that 
region. 

The schools that did not offer elementary algebra enrolled 7,018 
pupils, or 1.5 percent of all 9th-grade pupils in the sample. 

About one-third of all 12th-grade pupils were in schools that did 
not offer trigonometry in the fall of 1958. It should not be assumed 
that one-third of the eligible pupils oould not enroll in trigonometry, 
which is usually a half-year subject. Many schools not offering 
trigonometry in the fall may offer it in the spring. Small schools 
may offer a course in alternate years, thus making it possible for a 
student to take it in one or the other year. 

The variation by geographic region in the number of pupils en- 
rolled in schools not offering the six mathematics courses named is 
revealing. Nearly 20 percent of all llth-grade pupils in the West 
Aorth Central region were in schools not offering intermediate al- 
go ra. Although schools not offering certain mathematics courses 
ore usually small ones, still the total number of pupils denied an 
opportunity to develop their potential in mathematics is considerable 


fetto if Uft tf Skis 

The number of boys exceeded the number of girls in all the mathe- 
matics courses of this study. In 9th-grade algebra, 53.2 percent of 
the pupils were boys. In elective courses the percentage of bovs 
was higher. (See figure 14.) In solid geometry, usually an elective 
12tn-grade course, 78.4 percent of the pupils were boys. 

Table 43 shows the percentage of pupils who were boys in the var- 
ious mathematics courses for 1954, 1956, and 1958. The 1958 data 
are not strictly by grade organization. All schools with only 9th- 
p-ade enrollments in the last 4 years of high school are placed in the 
junior high school category. Those with enrollments in only grades 
10, 11 and 12 are placed in the senior high school category. The 
regular 4-year high schools (grades 9-12) in the 1958 sample were not 
separated from the junior-senior high schools (grades 7—12); hence 
the latter are all grouped together in the tables with the 4-year high 
schools. The schools with enrollments in other oombinations of 

grades, or schools without grade divisions, were grouped under the 
category “other.” 

The ratio of boys to girls varies little from one type of school or- 
ganization to another or from one year to another. Since consid- 
erable publicity has been given to the need for more scientists and 
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Percent of PuplU 



algebra geometry algebra trigonometry geometry 

14— (Vc*nt of Pvplh ta Certain Public High School MothcnaHc* Counts Who 

War* Boyn Foil 1058. 

engineers, one might expect the ratio of boys to girls to increase, 
especially in the advanced courses. The data, however, do not sup- 
port this conclusion. 

Table 44 shows the number of boys" And girls in the 1958 sample of 
certain mathematics courses. In some courses the sum of the boys 
and the girls does not equal the total enrollment in the course as 
shown in other tables. This is due to the fact that some reports 
gave total enrollment data, but none for boys and girls separately. 
Thus, the ratio of boys to girls is the actual ratio of boys to girls as 
reported in the sample. Np estimates were made for the few schools 
that did not supply the data. In’ some categories, the number is too 
small for valid generalizations. For example, the number of boys 
and girls taking geometry or intermediate algebra in schoools with 
no pupils higher than grade 9 is small. Since only a few schools of- 
fer algebra to 8th-grade pupils, the number of pupils eligible for 
geometry or intermediate algebra in the 9th grade is small. In fact, 
the 1956 survey showed that the number enrolled in such courses was 
negligible. ' 1 
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Tobl* 41-4»«rctnt of Pupil. to Cortoto Public Htoli School MrrftnimHo Court*. Who 
W«f* Boy*, by Grodt* to Schooli FoU 1954, 1956, and 1951 



Tables 45 and 46 also deal with the same areas as table 44 and 
again show what percentages of the pupils were box's, but by geo- 
graphic region in the caso of the former and size of school (enroll- 
ment) in the case of the latter. 


Sbt tf dams 

The largest classes reported by the present study were algebra 
classes in schools having enrollments of 500 or more. The average 
class size was 29.3. (See table 47.) The size was computed by 
ividmg the enrollment in the course by the number of course sections 
hor example, 4,819 elementary algebra sections in schools of 500 or 
more emol^ent had 141,170 pupils. Thus the average class size 
was 141,170 divided by 4,819, or 29.3. 

It must be admitted that this single inde.y (average class sfee) does 
not actually reflect the true classroom situation. There. is usually no 
class of average size* ' all classes are either larger or smaller than the 
average. The actual number of very large classes and the actual 
number of very small classes were not secured in this' survey. The 
best available index to class size is therefore average class sizs. 
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Table 47, — Average Class Size of Certain Public High School Mathematics Courses, by 

Size of School; Foil 1958 


Course 


General mathematics (9th grade) 

Elementary algebra 

Plane geometry _ 

Intermediate algebra 

Plane trigonometry 

Solid geometry 

Other nigh school mathematics _ _ 


Size of school (enrollment) 


1-99 

100 199 

MO 499 

500 or more 


2 

1 

4 

i 

• 

16 3 

24.3 

27.2 

28 6 

26 5 

17 5 

25.7 

28.4 

29 3 

27.4 

12 5 

17. 6 

23 5 

28.0 

24 6 

15 

16 4 

22 4 

27 6 

23. 5 

6 3 

8.3 

13.2 

22 4 

17 0 

5. 3 

7 4 

11 9 

22 3 

17 5 

11 3 

21.4 

23 8 

28.3 

25 9 


Total 


The small schools had the small classes (See table 47.) In the 
advanced mathematics classes the average class size was smaller; 
this was especially pronounced in the small schools with enrollments 
under 100. 

The 1954 and 1956 surveys collected data similar to those in the 
present study. The average class sizes for the three periods of 1954, 
1950, and 1958 are compared in table 48. The 9th-grade junior 
high school had the largest classes over this span of years. At the 


Table 48. — Average Clan Size of Certain Public High School Mathematic* Course*, bv 
Grade* In School: Fall 1954, 1956, and 1958 


Course, by year 


General mathematics (9th grade)' 

1954 

1956 

1958 . 

Clementary algebra: 

1954 __ 

1956 „ 

1958 

Plane^eometry 

1956 t : 

i95a 

Intermediate algebra 

1954 

1956. 

1958 


Plan^ripnometry 

1956 

1958 

SolWijeometry: 

1956 

1958 

Other high school mathematics: 
1954 _ 

1956 .. . ' 

1958 . „ jV; 



Grades In school 

Total 

^ 9-12 » 

9 only 

10. 11, and 12 

Other 


2 

9 

4 

s 

« 


25 9 

26. 7 

(?) 

25 8 

26 6 


25.7 

28.9 

(?) 

24.9 

27 0 


25.2 

28.4 

0 

27 9 

26 5 


26 4 

29,7 

(*) 

24 8 

27 4 


25.6 

30 8 

0 

24.4 

27.6 


27 .0 

29.0 

(?) 

27 7 

27,4 


21.1 

0 ) 

28.6 

18.3 

23.0 


20.6 

h 

28 9 

13.7 

22 6 


23 9 

V) 

78.4 

25 9 

24.6 


?a I 

( 3 ) 

28,0 

19. 9 

22.0 


20.4 

0) 

2 7 9 

19 3 

22 4 


22 6 

n) 

28 2 

22 4 

23,5 


14 2 

0 

22 5 

10.6 

15.9 


14 9 

(*) 

23 6 

12,1 

16 1 

--- 

16 1 

(*) 

22.2 

20.5 

17 0 


15 9 

Q 

22 2 

11.2 

16.1 


16.4 


21.8 

12. 2 

16.4 


16 0 

W 

24.4 

30.0 

17.5 


24.9 

£> 

27.3 

24.2 

26.4 


19 9 

b 

27.3 

17.6 

24.0 


24.6 

28.1 

30.0 

28.5 

25 9 


1 For 1958 only also Includes 8-year junior-senior high schools 
’ Course not offered. 
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very time when the pupils needed individual classroom assistance to 
understand basic mathematical principles, they unfortunately found 
themselves in large classes. It is an axiom that provision for individual 
differences in large classes is very difficult, if not impossible. 

1 able 49 shows the variation in average class size among geographic 
regions. In elementary algebra, the West North Central region 
had the smallest average class size (24.6); and the Mountain and 
Pacific regions, the largest (each 29.4). In intermediate algebra, 
the West North Central region again had the smallest average class 
size (18) and the Middle Atlantic had the largest (26). Table 49 
also shows that among the regions there was little change in average 
class size between 1954 and 1958. 


Tabl# 49. — Average Ckm Size of Certain Public High School Mafhematlci Courses, by 
Geographic Region: Fall 1954, 1956, and 1958 


Course, by year 

Geographic region » 

Total 

New 

Eng. 

land 

Middle 

Allan' 

Ik 

East 

North 

Central 

West 

North 

Central 

South 

Atlan- 

Ik 

East 

South 

Central 

West 

South 

Central 

Moun- 

tain 

Pacific 

i 

2 

s 

4 

$ 

i 

7 

s 

t 

if 

u 

General mathematics (9th grade)' 











1954 

24.4 

28.5 

26.4 

21. 1 

30.5 

27.2 

24 6 

26.1 

28 8 

26.6 

1956___ 

25,0 

28.5 

26.0 

22.5 

30.1 

28.2 

26. 1 

26 3 

28.1 

27.0 

1958 , 

25 6 

27. 1 

26.2 

23.6 

28.6 

26,4 

26.1 

25.2 

27.1 

26 5 

Elementary algebra: 





25.9 

29.0 

27.4 

25.4 

27.9 

27.5 

26.5 

25,7 

29.8 

27.4 

1956 

26.8 

30.1 

27.6 

22.9 

28.6 

28.1 

26.5 

28.0 

31 0 

27 6 

1958 

25.6 

28.7 

27.2 

24.6 

29.2 

27,5 

26.6 

29.4 

29 4 

27.4 

Plant ^)mttry : 

23.5 

27.1 

22.9 

18.8 

20.7 

21.8 

21.9 

22.7 

27.3 

23.0 


25.2 

27.2 

22.4 

17.2 

22.3 

22.3 

22.4 

23.5 

28.2 

22.6 

1956 

24.0 

27.0 

25.0 

21.0 

25.2 

22.7 

23.4 

23.2 

27.3 

24.6 

Intermediate algebra 

1954 

22.1 

25.0 

19.6 

14.6 

22.9 

22.6 

23.2 

19.4 

21.3 

22.0 

1956. 

24.5 

25.5 

18.0 

17.7 

24.6 

22.1 

23.5 

20. 0 

23.8 

22.4 

1958 

22.9 

26.0 

72 . 8 

18.0 

25.4 

21.6 

23.1 

22.0 

25.7 

23.5 

Pfane^rtgonometry: 

14.8 

18.6 

24.6 

13.0 

17.3 

13.5 

12.8 

16.4 

16.3 

15.9 

1956 

16.6 

18.2 

14.2 

15.1 

15.5 

16.0 

16.3 

15.2 

17.4 

16.1 

1958. 

26 6 

20.6 

15. 7 

14.5 

17,4 

16. 1 

15. 5 

14. 1 

28 9 

17 1 

Solkf^ geometry: 

17.2 

17.7 

26.0 

13.5 

14.3 

13 6 

16.3 

14.9 

19.9 

If. J 
16. 1 

1956 

28.0 

18.2 

14.8 

16.3 

14.9 

16.9 

17.2 

26.8 

16:8 

16.4 

1958 

17.6 

20.2 

16.5 

26.6 

18.1 

25.5 

19.1 

15.9 

17,2 

17.5 

Other high school mathematics : 











19M„„_ 

24.1 

26.8 

23.8 

24.8 

29.0 

28.9 

24,7 

28,0 

27.4 

26.4 

1956 

25 8 

25.7 

24.4 

18 $ 

22.6 

15 7 

22,7 

29.6 

269 

24.0 

1956 

24.0 

26.6 

25 0 

20.9 

26.2 

22.6 

25.7 

25,9 

29.5 

25 8 


1 For names of States comprising etch region too tab!* SO, 


Summary of Hidings 


This study is based on data received from a randomly selected 
sample of 4,254 public high schools. The mathematical data collected 
were, in general, on offerings and enrollments. 
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OfferlRgs 

In this study, 95.6 percent of the schoob with the 9th grade had 
pupib enrolled in elementary algebra, and about 60 percent of these 
schoob had pupib enrolled in general mathematics. Plane geometry 
was given in 84.3 percent of the schoob with 10th -grade pupils. 
Intermediate or advanced algebra, usually an llth-grade course, 
was offered in 73 percent of the schoob; and trigonometry, usually 
a I2th-grade course, in 41.8 percent. The percentage of schools 
offering the 11th- and 12th-grade courses varied from one geographic 
region to another. In the Middle Atlantic region, 76.5 percent 
offered trigonometry; and in the East South Central, 24.5 percent. 

The pupils in the schoob of this study had a much better oppor- 
tunity to take mathematics if they were in high schoob with an en- 
rollment of 500 or more. Even non-college-bound pupils in high 
schoob with an enrollment of 500 or more had five times the prob- 
ability of being able to get a general mathematics course in their 
junior or senior year than did pupib in the 930 high schools with 
an enrollment below 100 and with I2th-grade pupils. 

Esrollmeats 

Elementary algebra enrollments were 71.6 percent of the number of 
9th-grade pupib and plane geometry enrollments 44.7 percent of the 
number of lOth-grade pupib. Intermediate algerba enrolled about 
one-third of the llth-grade pupils, but the percent varied from one 
geographic region to another: 50 percent in one region, for example, 

and only 25 percent in another. Generally speaking, the small 
school was less likely than the large school to offer mathematics 
in the 11th and 12th grades. In one geographic region, however, 
nearly 20 percent of all 1 lth-grade pupib were in schools ml offering 
intermediate algebra. 

In the elective mathematics courses about tliree-fourths of the 
pupib were boys. Data gathered for the 1954 and 1956 studies 
revealed a similar situation. 

Classes were largest in courses of the 9th grade, which is the grade 
where the pupil is most likely to need individual attention. 

The average class size in elementary algebra was 27.4 pupib. 


Trends in Emphasis 

About two-thirds of the principals reported more emphasb being 
given to mathematics than 3 years before, whereas fewer than 1 
percent reported less emphasis. 
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Characteristics of the Sample 
National Generalizations 
Related Studies 


Characteristics of the Sample 


1 ho sample, used in tins study was composed of 5,097 schools, 
taken at random from a card file of public high schools maintained 
by the Statistical Services •Unit, U S. Office of Education. The 
three questionnaires reproduced in the appendix were each sent to 
these schools. 

Of the 5,097 school? queried, 92 percent responded. The 403 non- 
respondents were, by* type, the following: 307 high schools, 83 jun- 
ior high schools, 8 vocational schools, and 5 evening schools. 

Some of the returns were not included in the study because their 
data were not usable. Most of the nonusable returns were from 
schools that had been discontinued, from schools that had discon- 
tinued the high school grades, or from schools that were in process of 
being discontinued and were offering no mathematics or science. Of 
the 440 nonusable mathematics returns, 38 were from discontinued 
schools, 226 had no pupils al>ove the 8th grade, 44 offered no mathe- 
matics, 17 were adult schools, and 115 had vital data missing. Gen- 
erally, the 44 schools that offered no mathematics were small schools 
containing only one high school grade and in many cases they wero 
schools in the process of being discontinued. 

Of the total responses, 4,254 of ^he mathematics returns and 4,228 
of the science returns were usable — 83.5 and 83.0 percent, respectively, 
of the number of questionnaires mailed. 

A comparison, by geographic region, of the number of public high 
schools in the study with the total number iri the United States is 
shown in table 50. The distribution of schools in the sample among 
the various regions is in about the same proportion as the distribu- 
tion of all public high schools in the United States. The difference 
in any case does not exceed 1 percent. 

A comparison of the enrollments in tfife schools surveyed by the 
present study and the enrollments in all public high schools for 1957- 
58 is shown, by geographic region, in table 51. Here too the sample 
is fairly representative. 

Table 52 shows the number of schools in the mathematics por- 
tion of this study having pupils enrolled in grades &-12, while table 
53 gives corresponding information for the science portion. 
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T ° kl * ^ *• t ° mi 


Number end percent of schools in— 


Geographic teg ton 

TO* United State* 

(195S-59) 

ThS study (I9S9-59) i 


Number 

Percent 

Number 

Percent 

l 

2 

I 

4 

» 

NtW ENGLAND (Connecticut. Maine, Massachusetts, New 
Hampshire, Rhode Island, Vermont) 

1,093 

7,7% 

£ J£/\ 

A f 

m 

425 


MIDDLE ATLANTIC (New Jersey, New York, Pennsylvania). 

LAST NORTH CENTRAL (Illinois, Indiana. Michigan, Ohio 
wrsQ&nain) 

9 5 

4 4 

10.0 

W ? T K NO i. RTr l Cf ?I RAL * ,0 V* *m**. Minnesota, Missouri) 
Nebraska, North Dakota, Sooth Dakota) ; 

e, /eu 
3,965 

\ fXU 

17. 5 

1C A 

760 

723 

17 9 

s 0UTH ATLANTIC (Dtl«w«rt, District of Columbit, Gorki*. 
§M*Vi'rJ?ni2) NOrttl ^ lro *' n *' Sw'H* C*rolln», Vlrimla, 

10. U 

17 0 

^•nnessee) C * NTRAl Kentucky, Mississippi, 

a, ova 

v lit 

14 9 

606 

14.? 

*^ias)^™ CENTRAL (Arkansas, Louisiana, Oklahoma, 

1 Ml 

10 1 

392 

9.? 

Colorado, Idaho. Montana, Nevada, New 
*e*ico, Utah, Wyoming) 

PACIFIC (California, Oregon, Washington) 

1.301 

1,4*5 

16. 0 
5.4 

67! 

229 

260 

15.1 
5 4 

Tttal 

0. 1 

6. 1 


24. nt 

IN I | 

4,264 

»NM 


on mrthl2Stta. y *"* *' m * Ch °° l ‘ UMb " r * ,um * 9 " * d » nc * *"<• th« «.?M schools **ndin| in 


usable returns 


National Generalizatlois 

Although the questionnaire was sent to 20 percent of the schools 
listed in the U.S. Office of Education’s public high school card file 
one cannot secure valid data on a national level by multiplying all 
the sample data by 5 or any other factor. 

Many factors must be considered when the sample data are in- 
flated for national generalizations. For example, 92 percent of the 
questionnaires are returned; however, some were not usable. The 
total percent of the returned and usable questionnaires for science 
was 83 and for mathematics, 83.5. A school list is never completely 
current, since some schools have consolidated or closed, and new 
schools have opened. Urge enrollment in the junior high school 
have forced some of these schools to transfer the 9th grade to senior 
high schools; thus, since they were no longer high schools, thev were 
not included in this study. 

Other factors must be considered also. A course may be a half- 
year course with a larger enrollment one semester than the other. 
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Tabl. 51.-Nu*b«T of Pupil* In Grade. 9-12 of the Public High School, in the Study 

ftRgS*’ °* A " Pub "' Hi,k Sch “ * 1 ’ ta *• 


Geographic region 


Number pod percent oi pupiH 


HtW LNGLAND (Connecticut Maine. Massechusttti New 
Hampshire, Rhode Island, Vermont) . .J_ 

MIDDLE ATLANTIC (New Jersey, New York, Pennsylvania) 

LAST NORTH CENTRAL (Illinois, Indiana, Michigan Ohio 
Wisconsin) - 


WCT NORTH ONTRAl (lews, feasts Minnesota, Missouri 
Nebrtikt, North Dakota, South Dakota). _ 


SOUTH ATLANTIC (Delaware, District of Columbia, Florida 

£***}!• South Carolina, Virginia] 

Weal Virginia) 


LAST SOUTH CENTRAL (Alabama, Kentucky, Mississippi, 

i ennasaee). 


WEST SOUTH CENTRAL (Arkansas, Louisiana, Oklahoma 
Taxai) 


MOUNTAIN (ArUona. Colorado. Idaho, Montana. Nevada. New 
M«x»co f Utah, Wyoming) 


PACIFIC (California, Oregon, Washington) 

Tetwl 


The Unfed States 
(1957-51) 

Ttii. .turfy (19SJ-W) 

Number 

Percent 

Number 

Percent 

2 

t 

4 

6 

411. 982 

5 3 

90,519 

5,2 

1.371. MS 

17 5 

261, 130 

16.6 

1,561,653 

20.0 

327, 64 2 

21.1 

736, »l 

9 4 

155, 357 

10.0 

1,171,910 

15.0 

222, 026 

14 3 

562, 904 

7.4 

101. 993 

6.7 

791,901 

10 1 

160,657 

10 4 

140,505 

4 3 

71, 159 

4.6 

859,047 

11.0 

166,595 

10.9 

7,141,0*1 

V. 

IP 

i»iu,xse 

ItM 


Tabic 52.— Number of Public High School, in (he Science Study Having Pupil. Enrolled 
In Each Grade, 9-12, by Size of School: Fall 1958 


SUe (enrollment) 


1 to 99 

100 to 199... 
200 to 499... 
500 or more.. 



Grades 


Tot.) 

9 

10 

11 

12 

t 

t 

4 

f 

6 

1.061 

960 

921 

916 

1,084 

1,019 

886 

683 

876 

1,025 

1,234 

1,007 

994 

990 

1,264 

706 

622 

623 

819 

655 


Table 53.— Number of Public High School. In the Mathematic Study Having Pupil. 
Enrolled in Each Grade, 9-12, by Size of School: Fall 1958 


SUt (enrollment) 

Grades 

Total 

9 

10 

11 

12 

l 

2 

s 

4 

6 

6 

lto 99 

1,076 

1,038 
1 248 

m 

!,$3 

•M 

923 

i,8fo 

•17 

930 

881 

1,006 

811 

um 

1,280 

847 

k » m - - 

200 to 499 ~ r : — 

500 er mom 
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For example, in the fall of 1958, about 56,000 pupils were enrolled in 
solid geometry, and in the spring the number was about 50,000. In 
using the inflated data, caution should be used, especially for solid 

geometry and trigonometry, since these half-year subjects are in a 
state of flux. 

Taking all the foregomg factors into consideration, the authors of 
this publication have given the estimates of certain data on a na- 
tional level that appear in table 54. This table sbowB that during 
the period 1948-49 to 1958-59, our population increased 22.2 per- 
cent; the number of high school pupils, 45.2 percent; the number 
enrolled in science, 58.6 percent ; and the number enrolled in mathe- 
matics, 72.7 percent. 


aw 

1$58-Sf° ond Typ,Co1 As * Growp: 1 949 -^ 9 , 1954-35, 1 95^-57 


Count 


T 

pMlt 


<*•*#(« I KfeftCt. 

Biology 

witffUTfy 


Pfiyik* 
Othtr u 


Total BCltOCf. . 

Otmtnt»rr ttftbrt... 
Intarroadiate flittbra. 
GtotfiJ wathtmaticj. 

Wtn# ftomttry 

SoJW ftometry 

Tflfooofwttrjr 

Ottitf mathtmtba 


* • 

!? 

12 

MM2 


M2 


ToUl mathfmttfca. 


Total WHollment, grata 

M2 

^Utk>a iga froup 14-17*. 


!? 

u 

10-lt 


9-11 


T«*»l 

*f« 

roup 


Ymi 


1946 49 


1.074.000 

996.000 

411.000 

791.000 

172.000 


2,945.00$ 


1.041,000 

371.000 

650.000 

599.000 

94.000 

109.000 

91.000 


2. 956. bOO 


5, 399, 000 
$.703,000 


1954 45 


1.794.000 

483.000 

303.000 


1956 57 


1, 705,000 

437.000 

600.000 

664.000 

147.000 

170.000 


1. 51 

1,43 
5NiOQ0 

310.000 

766.000 


4,043,900 


1.516 000 

464.000 

$8 

160.000 
200.000 
275,000 


4.401,000 


44 563,000 
9,012,000 


7, 305,706 
0,541,000 


1958 59' 


1.581.000 

1.677.000 

657.000 

379.000 

376.000 


4.670.000 

urcTow 

643.000 

1024.000 

979.000 

106.000 
220.000 
361,000 


5, 108.000 


Ptrrtntal 

Iactmm 


7.841.000 

10.435.000 


1948-48 to 

1958-59 


47 .2 

68 4 
"59 5 
30.7 
118.5 


58.6 


70.3 

72.8 
57,5 
63 4 

12.8 
101.8 
292.4 


72.7 

^912 

22.2 


1 
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Related Stales 


A few States and a few individuals have carried on studies relatec 
m one way or another to the study reported in this bulletin. Studie* 
at the State level would seem to J»,the desirable trend, especial ii 
the statistic are sufficiently similar to one another and to the stato- 

tU ** Educ * tion ' 80 that more reliable general 

wtions by regions and by States could be made than heretofore. 
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CaHftnria 

The California State Department of Education reports data from 
a studj of enrollments in science made in 1958 and repeated in 1959. 1 
The study reveals the following information: «• 

1. Enrollment* in science courses were 51.1 percent greater in I960 than 
in 1058. General science showed the greatest increase (158.0 percent), 
while botany was the only oourse which showed an actual decrease (- 19,3 
percent). Percentage increases from 1958 to 1959 in other science oounes 
were biology 16.6 percent; chemistry, 10 percent; earth science, 94.4 percent 
physics, 9.4 percent; physical science , 61,6 percent. 

2. The number of students enrolled in biology was 80.2 percent of the 
total IOth-grade enrollment, the number in cXemuUry 31.5 percent of the 
total Ilth-grade enrollmcn*, and the number in physics 14.7 percent of the 
total 12th-gra<ie enrollment. 

3. The enrollment in all sciences was 58.8 percent of the total enrollment 
in grades 9 through 12. 

Betreft 

A study of science enrollments in the public high schools of Detroit 
for the school year 1966-57 1 showed the following data: 85 percent 
of the 10th graders were enrolled in biology , 34 percent of the 11th 
graders m chemistry, and 24 percent of the 12th graders in physic s. 

Flirt* 

The Florida State Department of Education conducted a study 
of offerings and enrollments in science and mathematics in the public 
schools of that State during the school year 1957. s The Department 
stated its general conclusions as follows: 

1. Availability of specific courses in mathematics and science was closely 
related to the rise of the school. In general, schools enrolling more than 
500 students in the secondary department offered complete sequenoes of 
courses m both mathematics and scienoe. There was a tendency for smaller 
schools, especially those enrolling less than 100 students in the secondary 
department, to offer less than a full program of either mathematics or scienoe 
during the school year studied. Many of those schools, however, offered 
courses such as chemistry and physics, or intermediate algebra and plane 
geometry in alternate years. 

2. Although many small schools were found most of the student* were 

* found in the lar ® er school* where complete programs in mathematics and 
scienoe were offered. 

3* Enrollments in mathematics and scienoe compared favorably with 
enrollme nts in such courses in the nation as a whole. Average class sixes 

' CxUJomla 8Ula Department of Education. Summon School Oirtrict Enrollment Reports In Science 
Sacrxmento: The Department. 1#». Space*. 

M ”* *** ***** **«•*»• Drt»K: Thom* Aba Edison Tooodetkm, 
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and total enrollment figures seem to indicate that adequate numbers of 
students were enrolled in advanced mathematics and sdenoe courses. There 
is no assurance, however, that those students enrolled In advance courses 
were the ones who could profit most from such instructions. 

4. More thafa 90 percent of all students in mathematics and science courses 
were taught by teachers who had met minimum State requirements for 
certification in the subject taught. One-fourth of all mathematics classes 
and one-fifth of a.11 science classes enrolled more students than the recognised 
maximum class size for most effective teaching. 1 


^ Uaisiana 

A survey made in 1955-56 by the Louisiana Interscholastic and 
Literacy Association 4 of its member schools, showed the following 
percentages of schools that did not offer the various science subjects: 
General science, 40 percent; biology, 33 percent; chemistry, 38 percent- 
jrtufsics, 96 percent. 1 


Maryland 

The Maryland State Department of Education conducted a study 
in 1956 on varioiis aspects of public high school science and math- 
ematics in the State. The following excerpts from the study show 
certain significant facts about science enrollments between 1935 and 
1956: 

* 

1. Enrollments in all the science offerings have kept pace with the increase 
in total enrollments, both showing a 100 percent increase since 1935. 

2. The percentage of pupils enrolled in all science courses in comparison 
with . total enrollments has remained quite stable and consistent over the 
period studied. It was 71.7 percent in 1935 and 71.9 percent In 1956. 

3. The most pronounced increase in specific course enrollments has been 
shown in general science and biology — both of these courses now enroll prac- 
tically the entire respective grade enrollments. 

4. In chemistry there has been a numerical increase of about 42 percent 
since 1935, although the percentage of pupils taking chemistry in relation 
to the total school enrollment has dropped somewhat — from 11.1 percent in 
1935 to 7.5 percent in\1956. 

5. Similarly, enrollment in physics has increased numerically about 15 
percent since 1935, while the percent of total enrollment has dropped from 
7.3 percent to 4.1 percent in 1955-56. These percentage declines have re- 
sulted primarily from thd v increased persistency of the high sohool popula- 
tion-more pupils are staying in school .for longer periods than ever before, 
hence theto is less selectivity in the present senior high school population.* * * * 


Muo ^» n - In Mothomotk, on 4 Science In Florid, 

PuNk School 9. Tallahassee: The Department, 1957. p. a®. * 

* ?* nd ^! , . ,to 5 r * E - ***** * nd Mnthemotta Omru, Offered in Certain Ififi School, of LtoMona. 

Southern University, Baton Rouge: Southern University, 1957. 
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Concerning mathematics enrollments in Maryland, the following 
(rends, somewhat similar to those indicated for science, were revealed : 

L Enrollments in the total area of mathematics have not quite kept pace 
with the overall enrollment increase. Seventy-two percent of all pupils 
were enrolled in some mathematics course in 1935 while 70 percent were 
enrolled in 1956. However, the trend is currently upward following a low 
of 66.2 percent enrollment in 1940. 

2. The^most pronounced increase both in numbers and in percent of total 
enrollments occurred in geheral mathematics and in business arithmetic. 

3. Perhaps the most significant trend revealed by this survey is the 

marked increase in recent years of enrollment in algebra. 8ince 1950 enroll- 
ment in this area has almost doubled — from a low of 8,674 in 1950 to 16 098 
in 1956. , ’ 

4. In geometry and in trigonometry enrollment patterns are similar — 
first a gradual decline, both in numbers and in percent of total enrollment 
from 1935 to 1950, then a marked numerical increase and a fairly stable 
trend in the percentage of total enrollment taking these subjects. More 
than three times as many pupils were enrolled in solid geometry and trig- 
onometry in 1956 as compared with 1950.* 


New Yiric 

In the fall of 1957, Clark made a study of the science enrollments 
in the New \ ork State public high schools exclusive of tlMe in New 
York City. The following tabulation is drawn from Cldlk's data: 7 


Couth 

General science 

Percent of enroll- 
ment In grade 
where couth com- 
monly offered 

Percent of 
echoole 

offering couth 
GO 

Biology . 


AO 

Chemistry 


98 

04 

Physics. 


84 

QO 

Earth science 


oZ 

24 


Nertfe Carolina 


In its 1957-58 biennial report,' the State Department of Public 
Instruction in North Carolina shows what percent the various science 
course enrollments were of the enrollments in the grades where these 
courses are commonly offered. Following is a tabulation of the 
figures : 


i 

Couth 

General science 

Biology 

Chemistry 

Physics..^.. 


QratU token com- 

Percent of grade 
enrollment 

monip a fond 

9th 

13 

10th 

8 

11th 

33 

12th 

53 


• Ibid, p. 5. 

■ j&ss &narj»K3fs«s s srj^ssarssr* 

But* Department of Education. Biennial Rtpori I9S7-IHS. lUMfb: Th« Department, 106&. 
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1,1 a sample mad© up of 16.5 percent of the public high schools in 
Oluo, Koelsche * found in 1957-58 the folio wing percent^ 7m 
not offering various science subjects: General »cien^8 percent- 
btokgy, none I chemistry, 41 percent; physics, 55 percent. 

PerCentage 0f ^ rade enrollments taking the various 
science subjects was reported from the same study General scienr* 
S^rcent; U+„. 74 percent; ^nUtry, 37 

From the same study the following class sizes Were rennrt^. 
general science, 30; biology, 28; chemistry, 21 ; phyeice^. P 

Six Wtsttni States 

aarfc "reports that a study by H. Knapp of small schools having 
enrollments below 100 and located in six Western States reveals 
that from 1 to 78 percent of these schools did not offer certaTn science 

Z^Z iTows: aCh °° 1 ^ 1W7 ~ M * The in *>ur courses 




IVentf by total *eU«f nrWZmnU 


General science 
Biology 

i~*4 

U-0 

37 

40 

57 

68 

»-u 

24 

U-M 

17 

Chemistry. . 


17 

1 

Phyoioe 

55 

47 



55 

52 
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Population age group 14-17 10,635,000 



Pupils enrolled in SCIENCE 4,670,000 


Figi/fe 1 5.— Pupil* Enrolled in Sci*nc« and Mathematic.: Foil 1958 


Millions 
14 


Population age 14-17 

Enrollment: 

Grades 9-12 
Algebra, Geometry, Trigonometry 
G3 Biology, Chemistry, Physics 



1933-34 1948-49 1954-55 1956-57 1958-59 

Flaw# 1 6. Mathematic* and Science Enrollment, in Public Hi 9 h School.: Specified 


Yean, 1933-34 fo 1958-59 


